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Abstract 
Overloaded truck traffic is a significant problem on highways around the world. 
Developing countries in particular, overloaded truck traffic causes large amounts of 
unexpected expenditure in terms of road maintenance because of premature pavement 
damage. Overloaded truck traffic is a common phenomenon in developing countries, 
because of inefficient road management and monitoring systems. According to the 
available literature, many developing countries are facing the same problem, which is 
economic loss caused by the existence of overloaded trucks in the traffic stream. This 
paper summarizes the available literature, news reports, journal articles and traffic 
research regarding overloaded traffic. It examines the issue of overloading and the 
strategies and legislation used in developed countries. 
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1. Site survey and analysis of highway trucks overloading status quo in Anhui(2005) 
 
The rapid deterioration of the Anhui province (China) highway pavement is very 
common and serious. In 2004, Southeast University and Nanjing Normal University 
collaborated to survey and evaluate the overloading status quo and enforcement 
efficiency. The surveys had four major concerns: traffic volume, axle load, freight 
information and registration information. 
This survey concerned the overloading characteristic of the common truck types in 
Anhui province, so the invalid data was eliminated from the raw data. Thus the data use 
for data analysis just includes the vehicle class 4, 5, 8, 12, because these four classes are 
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the major components of truck traffic in Anhui province. Vehicle class may refer to the 
thirteen-class vehicle sorting system established by the Federal Highway Administration 
(FHWA) of U.S. Basic information of these four types of trucks show in table 1.  
 
The statistical analysis has found that vehicle overloading is very universal and serious 
in the arterial highways of Anhui province. Traffic load greatly exceeds the pavement 
design capacity which causes wide spread premature pavement damage, especially for 
rigid pavement. Vehicle overloading occurs in the four types of trucks mentioned above. 
Class 5 (SU3) has the most serious overloading problem among these four types, which 
GVW, front axle and tandem axle have highest overloading proportion. 
Class Description Figure Abbreviation GVW (Tonne) 
4 Two-axle, six tire, 
single-unit vehicles 
SU2 16.0 
5 Three-axle, single-
unit vehicles 
SU3 24.0 
8 Four-axle, single-
trailer trucks 
2-S2 34.0 
12 Four-axle, multi-
trailer truck 
2-F2 36.0 
Table 1 Four typical trucks occur in Anhui’s traffic. 
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Figure1, Axle load Percentage Distribution of Loaded Truck (Mg=Tonne) 
(Hang, Li, Ju and He 2005) 
In figure 1, the relationship of axle weight and axle load percentage of the studied truck 
types are shown. These distribution curves show the loading proportion of each truck 
type according to the axle type, thus the amount of illegal overloading shows clearly in 
each curve. These curves show the same result as the data mentioned before, they also 
show that class 5(SU3) has double peak in the statistical analysis. It is a concerned 
phenomenon in further research. 
The social environment and freight operator are also detailed in this paper, which 
indicates the truck overloading problem not a simple problem in China (Anhui 
Province). Detailed information in section 3.4 and 4 of this study includes Operating 
Characteristics and Estimation of Enforcement. 
Most of truck overloading problem occurs in developing countries because of inefficient 
highway management system. When a society is developing, a comprehensive road 
network is necessary. Meanwhile, highway management and monitoring system must 
cooperate, otherwise truck overloading problem will accompany economic growth. 
 
 
2. Comprehensive Truck Size and Weight (TS&W) Study (1995) 
 
Truck size and weight study is a continuous topic in U.S. This working paper issued in 
1995 and the importance of enforcement action is the key point of this paper. 
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Evidently enforcement can help to eliminate overloading heavy trucks. According to the 
TRB Study “Truck Weight Limits: Issues and Option”2indicated that enforcement is a 
critical factor to control vehicle weight. Adequate enforcement can act as deterrent by 
declaring that those travelling in disregard of laws and regulations would be 
apprehended and would face effective publishment. 
 
Overloading study is carried out in different state of U.S. Different state had own way to 
study, coincidently similar result had founded. The intensity of enforcement has inverse 
proportion relationship with number of overloading trucks; meanwhile, strict 
enforcement induces diversion as well. Driver behaviours and overloading activities are 
driven by intensity of enforcement, which shows very clear in the previous studies. Base 
on the pervious studies, the author listed the important elements which relate to 
overloading travel: 
1. Static scales and weigh station personnel; 
2. Portable/semi-portable scales and personnel; 
3. Weigh-in-motion (WIM), automatic vehicle identification (AVI), and automatic 
vehicle classification (AVC) equipment; 
4. Degree to which WIM readings are consistent with static scale readings; 
5. Relevant evidence laws and audit information; 
6. Judicial system and culpability (driver, vehicle owner, shipper); 
7. Fine, penalties, sanctions; and 
8. Potential for self-certification. 
 
In general, this paper shows a clear picture of a successful enforcement. First of all, 
mixed approaches using WIM are most cost effective at than unitary approach, because 
use of portable enforcement for bypass routes was found to be very promising in 
enhancing the apprehension of overloading trucks and in deterring overloading travel. 
Second, AVI or AVC system must fully develop; because WIM cannot be used to 
record evidence of violations thus AVI or AVC systems is taking an important role 
when law executor need to prosecute violator. 
Third, relevant evidence laws and audits must define clearly. If a country has vast 
territory, states may have different attitude and regulation to define overloading 
violation, thus compatible and mutual concept must be developed.  
                                                 
2 Transportation Research Board,, Committee for truck Weight Study, Special Report 225 Truck Weight 
Limits: Issues and Option, Washington D.C., 1990 
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Finally, effective punishment system is the major component to stop overloading 
activity, which includes fines, penalties and sanctions. If fines and penalties are 
sufficient, then the overloading trucker has low intensity to prosecute. 
In conclusion, the effective way to manage overloading truck is not a unitary scheme 
can achieve. It must combine monitoring, inspection, enforcement, and punishment; as a 
result, a complete system can be developed. 
3. The importance of commercial vehicle weight enforcement in safety and road 
asset management (2000) 
 
This paper is published in the annual review of Traffic Technology International 2000, 
which demonstrates the demand, cost effectiveness, and enforcement of commercial 
vehicle weights and dimensions regulations. Furthermore, this paper shows the effective 
weight enforcement, which cooperates with a comprehensive data collection program 
and form the database for a scientific based road asset management system. Figure 2 
summarizes the general functional form between enforcement visibility and overweight 
based on several studies perform by seven state enforcement agencies in U.S. 
 
Figure 2 Overweight Violation Rate versus Enforcement Level 
(Taylor, Bergan, Lindgren, Berthelot, 2000) 
Figure 2 shows the relationship between overloading and enforcement level clearly, 
which forms an inverse proportion relationship. Moreover, because of the exponential 
geometric relationship between vehicle weight and pavement damage, the effect shows 
in a power relationship. Four power relationship was used in the past, but a higher 
power relationship may be considered in pavement damage prediction. 
This study shows the overloading cost in additional road damage, according to the 
federally funded study undertaken in the United States in 1990, which indicated that 
overloaded truck axles cost between U.S. $160,000,000 and $670,000,000per year in 
pavement damage. The interstate system was deteriorating fifty percent faster than it 
could be replaced due to a number of factors, one of which was overloaded trucks.  
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As a result of International Road Dynamics Inc. study, the impact that commercial 
vehicle overloading has on pavement damage and safety is real and of a considerable 
magnitude. Taxpayers and conscientious truck operators pay directly for overweight 
violations of the law. Truck operators that operate overweight are likely to be safety 
deficient as well. 
In conclusion, the relationship between enforcement level and vehicle overloading rate 
is relative inelastic at the initial part but elastic at the rear part (Figure 2), which means 
enforcement has higher efficiency at the initial stage was found, but it would decrease 
rapidly when the enforcement level increase gradually. Thus the balance between level 
of enforcement and efficiency of enforcement must consider in the further study. 
 
 
4. Prevention of highway infrastructure damage through commercial vehicle 
weight enforcement (2000) 
 
This paper discussed the imperative reason for weight enforcement in India. Also, 
benefits arise from the enforcement and the new technologies that ensure effective 
enforcement without causing an effect on the regular traffic flow are discussed.  
Commercial vehicles transport goods valuing billions of rupees cross India and this 
value is constantly growing annually. Thus Indian Government has introduced the ITS 
(Intelligent Transportation Systems) to try to modify the existing infrastructure 
management system. WIM (Weigh in Motion) is the major technology which uses in 
the traffic monitor.  
The reason of using WIM because it can help to record the condition of Infrastructure, 
increase safety, save taxpayers’ money, intimidate overloaded vehicle, weigh all trucks 
to collect valuable data. Those data can use to prepare for increases in traffic volumes, 
minimize delays to trucking industry, use in pavement design and road management, 
and protect the environment as well. 
 
Figure 3 the site layout of WIM system (Kishore, Klashinsky, 2000) 
In this paper, a brief plan of integrated WIM at toll collection sites is showed. Indian 
government has combined the fixed and mobile facilities to provide the best overall 
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weight enforcement program. Past observations indicate that a relatively low probability 
of being caught for overweight infractions significantly discourages overloading. It also 
shows the operation of WIM systems on the mainline or within the area of the weigh 
station. The detail of the WIM site layout shows in Figure 3. 
 
This paper shows that an integral part of highway management activities must include 
the weighing of vehicles, which can help to protect the infrastructure from premature 
wear and deterioration. This case has shown the situation of WIM system in India, it has 
arisen in many Asian and African countries as well.  
Also, fixed inspection station is less elasticity to catch illegal overloading vehicle, 
which may refer to other pervious study in overloading enforcement. Thus combine 
with portable weighing is necessary for a complete monitoring system. 
WIM technology weighs trucks dynamically and reduces the overloading of highways 
by targeting overweight vehicles. This helps to protect the public’s investment in the 
infrastructure, reduces stress on highway budgets and makes vehicles safer by reducing 
rollovers, unbalanced loads, and various hazards associated with heavy loads. 
 
In conclusion, India is facing the same problem as many developing countries, which is 
economic growth is faster than the road management system. Thus India carried out the 
ITS to try to make better use of existing infrastructure. It is no doubt that WIM can help 
to collect useful information for further road design and management. And it is the main 
reason for fix and mobile WIM are used simultaneously. But the lack of adequate 
management means always is another weakness of monitoring system, thus WIM 
always work inefficiently in such areas. 
 
 
5. Heavy weight champion of the road (2002) 
 
In Thailand, Overloaded truck is a remarkable social issue. According to the statistic in 
1996, overloading problem usually occurs on ten-wheel truck (class 5, three-axle single-
unit vehicles) and it is occupies around 25% of all truck combined, which carried 78% 
of the shipment by weight. Base on the statistic collected by weight-in-motion (WIM), 
they founded that 33% of ten-wheel trucks are overloaded. Within these overload trucks, 
94% weighed between 21 tons and 30tons, while 21 tons is the legal weight for ten-
wheel truck (axle weight is 8.2 tons). The author, Prof. Worsak indicated that, 81% total 
damage on highway is caused by these 33% overloaded trucks.  
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Thailand’s overloaded truck problem is very common in other Asian and African 
countries. The occurrence of overloaded trucks accelerates the deterioration of 
pavement structures. As a result, the authority needs to work out the suitable solutions 
for the overloaded. 
Prof. Worsak indicated that two basic issues need to consider. First is the conflict 
between engineering principal and common weight of trucks. Second is the designed 
axle load for is 8.2 tons, but the statistic shows that most of ten wheels truck’s tons axle 
load is 12.1 tons. If the officially axle load arise from 8.2 tons to 12.1 tons, then the 
structure of existing and future highways must be overhauled and designed carefully. 
 
Base on the situation of Thailand, three alternative options were suggested. First, 
government do nothing for the status quo. This option would cause a heavy burden for 
government; meanwhile the extra economic loss would transfer to taxpayers thus it is 
unfair for the taxpayers who use the highways appropriately. Thus the second option is 
suggested. Government need to reconfirm the current highway standard but restore strict 
law enforcement. This option is carried out in many countries because it is the most 
efficient method to eliminate overloaded truck and save road repairing cost. If this 
option is executed, existing measures must be adjusted to a suitable level. The third 
option is to raise the highway standard and upgrade existing roads and bridges. The 
suggestion is a long run project for the government because this suggestion involves 
many significant factors, which include technical feasibility, overhauling costs of roads 
and bridges, transport economy, road safety, social justice, fair trade, etc. This paper 
also indicated that it may unfair to normal taxpayers because they are not overloaded 
their vehicles.  
Prof. Worsak point out that, raise the highway standard is the most suitable option for 
Thailand in the ideal situation. But government must consider that if the unit cost is 
reduced by the saving of unlawful expenses more than the additional cost for highway 
standard enhancement, then the third option is a win-win situation for all parties. 
However, if the contrary situation occurs, the second option will become the best for all 
parties and promotion for other transportation mode should be carried out. 
Authority can combine the second and third suggestions to work out the most suitable 
solution. Because of the high demand on transportation, adequate highway is very 
important for economy growth. But highway cannot be upgraded blindingly; it will 
encourage illegal overloading behaviour if authority concedes easily. Thus the balance 
between legal enforcement and raise the highway standard is the most suitable solution 
to reduce overloading problem and provide a best condition for road user. 
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6. Trucks: the road to ruin or increased efficiency? (2000) 
 
Road maintenance is a remarkable public cost in most of countries. Certainly freight 
traffic is the major cause of road damage, and it is the reason that most of the researches 
focus on heavy truck. Increase in weight limit of truck is the main concern of this article. 
Increase in weight limit is a controversial issue. Insufficient capacity is one of the 
reasons for vehicles overloading. According to Organization of Economic Cooperation 
and Development (OECD), many countries have significant growth rate in freight 
travels between 1980 and mid 90s. 
Normally, OECD countries are well developed and have complete road network system, 
thus they are not persecuted by overloading problem, but they still need to face the 
enhancement in freight demand. In the standpoint of OECD, the best option is increase 
in heavy vehicle mass limits for vehicles using advanced suspension technology without 
causing an increase an increase in road costs. Increase in weight limit not only can help 
to increase the efficiency of truck, but also can decline transport costs. 
OECD suggested a reasonable solution to face the increase in freight demand. The 
author believes that the potential economic benefits are generally double. Introduced 
suspension technology can help to reduce maintenance and rehabilitation costs of road 
network because of the decline in truck weight. OECD estimates that road-friendly 
suspension could increase pavement life around 15 to 60 % depending on the type of 
pavement. Also, transport efficiency would be improved without extra pavement 
damage after the increase in weight limit. As a result, higher mass limits can be 
introduced on the highway system for vehicles fitted with road-friendly suspensions, 
thus unit cost of freight can decline to a lower level. 
Road-friendly suspension systems not only benefited in government, but also transport 
operators. This study shows that new technology can help to release the pressure in high 
demand of freight.  
It is a good option for developing countries when they facing the high freight demand, 
because high freight demand is one of the significant reasons for truck overloading. 
Thus they can consider this practice to reduce the pressure of freight demand; as a result, 
overloading problem can be released in certain level. 
 
Conclusion 
The accumulating body of literature on overloading truck was reviewed in this paper, 
focusing on the relationship between enforcement and the level of truck overloading. 
The overall aims were to review the extent of overloading traffic in Anhui Province 
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(China); the relationship between enforcement intensity and tendency of overloading 
truck activity from international experience; and to identify the importance of road 
management in overloading truck elimination.  
In conclusion, overloading problem is not an unsolvable problem. Most developed 
countries have invested many resources to control this problem and modifying the road 
management system to eliminate it continuously. Thus developing countries must 
identify their unique situation and problems in the overloading truck traffic and the most 
appropriate strategy may be established. 
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